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August 17, 1992 (19920817) 

ABSTRACT 

PURPOSE: To enable movement at a short distance by directly moving a moving 
piece in the oblique (45 deg. and 135 deg. in the X axis) direction. 

CONSTITUTION: A moving piece is composed of core coils 22A (A phase), 22B 
(B phase), 22C (C phase) and 22D (D phase). The magnetic poles of the B 
phase and C phase of the core coils 22A-22D are arranged separated by P.n 
plus or minus P/4 (P represents the pitches of magnetic poles disposed in a 
latticed shape of a stator and (n) a positive integer) in the X axis and 
Y-axis directions respectively to the magnetic pole of A phase, and D phase 
is disposed separated by P.n plus or minus P/4 respectively in the X axis 
and Y axis directions to A phase. When B phase is excited, the moving piece 
20 is shifted in the X axis direction only by P/4. When C phase is excited, 
the moving piece 20 is moved in the Y axis direction only by P/4. The 



moving piece 20 is shifted by approximately one third of an oblique travel 
at an angle of 45 deg. in the X direction from the position of A-phase 
excitation by ABC phase simultaneous excitation. The moving piece is moved 
forward by approximately one third further in the same direction by BCD 
phase simultaneous excitation, and lastly the moving piece is located at a 
final position by D phase excitation. 
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ABSTRACT 

PURPOSE: To obtain an extremely high precision by arranging a number of 
permanent magnets into the form of a matrix on the surface of a yoke while 
alternately inverting their polarities, and supporting a stage on the upper 
surface thereof by means of an air bearing, and moving the stage by means 
of a Lorentz force generated by coil currents. 



CONSTITUTION: On the surface of a yoke 1 1 a number of permanent magnets 12 
are arranged into the form of a matrix while their polarities are 



alternately inverted, and the coils 14a to 14f of a stage 13 are supported 
by an air bearing, etc., and disposed in a position where lines of magnetic 
force from the number of permanent magnets 12 are kept roughly 
perpendicular to the yoke 11. When currents are made to pass through the 
coils 14a to 14f Lorentz forces acting on the coils act roughly 
perpendicular to the coils and the lines of magnetic force, whereby the 
stage 13 is moved to a desired position on the surface of the yoke 1 1 and 
positioned. The two-dimensional stage of high precision is thus obtained. 
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ABSTRACT 

PURPOSE: To miniaturize and simplify a device, and to simplify maintenance 
work by utilizing the interaction of a permanent magnet and an 
electromagnet and moving a body in the extent of a two-dimensional plane. 

CONSTITUTION: Electromagnets 11 at each position in a statorlOare 
magnetized at every other electromagnet, and the electromagnets 1 1 on lines 
except the nearest line also suck and hold a mover 13 and make it rest. 
When changing the direction of polarity of the electromagnets excited/the 
mover 13 is shifted only by an xX1/2 step in the direction of the arrow X 



and rests in the same manner as the electromagnets on the nearest line. The 
mover 13 is transferred only by a yX1/2 step in the direction of the arrow 
Y by altering the electromagnets 11 even in movement in the direction of 
the arrow Y. Accordingly, the mover 13 can be locomoted and made to rest at 
the steps of x/2 in breadth and y/2 in length on the surface of the stator 
10 by repeating the operation of movement in said X and Y directions. 
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ABSTRACT 

PURPOSE: To enable direct driving of a mover in two perpendicularly 
crossing directions by providing a stator to be arranged with a plurality 
of permanent magnets in grid and the mover having four-phase core coils, 
and arranging the magnetic poles of three-phases at specific distances in 
the direction of X and Y axes with respect to the remaining phase. 

CONSTITUTION: A stator 10 has a plurality of permanent magnets and guide 
rails 30, 40 while a mover has first and second core coil groups 22A-D(A-D 
phase), 24A-D(A-D phase), where the magnetic poles of B, C and D phases in 



the first and second groups are separated in the directions of X and Y axes 
by p.n plus or minus p/4p from the magnetic pole of phase A. Motion in the 
direction of X-axis is activated through excitation of phases A and B or 
phases C and D while motion in the direction of Y-axis is activated through 
excitation of phases A and C or B and D. By such arrangement, the mover can 
be driven directly in two perpendicularly crossing directions. 
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